carotene (C40H56). In cells of intestine β carotene is converted into vitamin A alcohol and is transported by blood to liver where it is esterfied and stored as vitamin A palmitate. RA is not stored in liver but is derived from retinal and it is biologically the most potent form of vitamin A. Vitamins are organic compounds which are devided into 2 categories i Fat soluble (A,D,E,K) and ii water soluble (B and C). Vitamin A belongs to fat soluble category of vitamins. A fat soluble substance essential for life was first discovered in egg yolk in 1909 by Stepp (Pawson, 1981; Robert and Sporn, 1984)
Introduction
The branch of development biology which deals with abnormalities of development or failure of normal development is referred as teratology. Retinoids are essential for spermatogenesis oogenesis, placental development, foetal morphogenesis and growth. The role of vitamin A in vision is well known. Active derivative of vitamin A (Retinoids) play an important and multiple role in Mammalian development and homeostasis (Sapin, et.al. 1997 , Dup et al 1997 . These essential dietary compounds are needed in very small quantities, they are not synthesized by the animals and are obtained from external sources in the form of β carotene (C40H56). In cells of intestine β carotene is converted into vitamin A alcohol and is transported by blood to liver where it is esterified and stored as vitamin A palmitate. RA is not stored in liver but is derived from retinal and it is biologically the most potent form of vitamin A. Vitamins are organic compounds which are devided into 2 categories 1. Fat soluble (A,D,E,K) 2. Water soluble (B and C).
Vitamin A belongs to fat soluble category of vitamins. A fat soluble substance essential for life was first discovered in egg yolk in 1909 by Stepp (Pawson, 1981; Robert and Sporn, 1984 it is converted palmitate form for storage. Retinoic acid is not stored in the liver but it is derived from retinol and it is biologically most potent form.The development of an organism is a complex process of embryogenesis involving cell proliferation, differentiation, migration and organogenesis. Many agents interfering the development process can cause malformations in the embryo. The study of these congenital abnormalities is called teratology and agents which are responsible for causing these malformations are called teratogens. Susceptibility to teratogens depends on the genotype of the organism, including species as well as strain differences.
Teratological experiments was started from 1820s with the studies of Etienne Geoffrey Saint Hilaire and his son on chick embryo by disturbing its environment in different ways at different embryonic stages. They found some anomalies like Trioncephally, atrophy of eyes and spina bifida in his Experiments (Tuli, 1968) . In 1877 Dareste reported some congenital malformation in the chick embryo by environmental disturbance.
II. Materials and Methods
The mice were obtained from mice breeding center , Department of Zoology M.D.S.U. Ajmer. Animals were fed synthetic diet mice feed pallets (Brook Bond Lipton India Ltd.)Supplemented with germinated grains, seasonal green vegetables, multivitamin drops and water ad libitum. Tetracycline mixed in water was regularly given.There are four virgin female mice 25+-1gm caged with fertile healthy male in the evening and these were examined for presence of vaginal plug, the next morning. The day appearance of vaginal plug was considered as day 0 of pregnancy.
The veginal plug
After copulation a secretion of seminal vesicles in the ejaculate of the male coagulate to form a plug in the vegina extending from the cervix to the valve , where it is ordinarily visible and is a convenient external sign that mating has occurred (Green , 1996).
Duration of pregnancy
The gestation period in this species is 19 days and occasionally 20 days. The youngs are most frequently born in the early hours of the morning between midnight and 4 AM.
Objectives
Investigation of the effects of retinoic acid on different developmental stages (5  th , 8 th , 11 th , and 14 th ) of mouse embryo.To study effects of RA on organogenesis of skin, liver, heart .
Effect of RA on skeletal elements. Experimental design
The pregnant females were devided into following groups : (6 animals per group ) Group A : untreated Group B : Treated Doses Suitable (non lethal or sublethal) doses of RA were screened on mice embryos on different stages of developments. The following doses were found to produce various teratological defects on developing mice embryos 1. 2mg RA /pregnant female. 2. 4 mg RA /pregnant female.
III.
Results and Discussions
Effects of RA on Skeletal elements
The analysis of skeletal malformation caused by RA was carried out by in toto alizarin and Victoria blue staining technique. Ra effect on length of skeletal elements, increased or decreased number of bones, ab shape of bones, abnormal enlargement of bones, and degree of ossification. 
Teratological effects of Retinoids on Skeletal elements of Swiss albino mice

Teratological Ranks
The normal skeletal elements is designated as T0 rank. Where as the increasing teratogenecity is ranked from T1,T2,T3,T4 and T5.T0 : Teratological rank normal pattern formation of skeletal element without any deformities in such cases skeletal elements almost completely ossified. T1 : This is lowest degree. Lesser degree of ossification is observed.The extent of ossification has been defined in terms of ++++. 4 + indicates highest degree of ossification and only single + indicates very poor ossification. T2 : These cases show slightly lesser degree of ossification and the bone length is more elongated. T3 : In these cases the gap between the long bones is increased. T4 : Ossification is almost ab Bones are elongated and gap between the long bones increased. T 5 : Change in number of bones and ossification absent.
Untreated (Control).
The untreated freshly delivered embryos stained in toto for sk ele showed organization of skeletal elements of various parts of the body.
Head Region Bones
Frontal, Parietal, nasal, premaxillary and mandibular bones. The other important bones include bassioccipital, exoccipital.
Trunk and Girdle bones
Trunk region bears ribs, sternum, scapula, clavicle,pelvic girdle, thoracic, lumber and sacral.
Limb bones
Fore limb bones are humerus, radius-ulna, carpals, metacarpals. In hind limb femur, tibia fibula and tarsal elements.
Treated 2mg RA on 5 th day gestation Dose was given to the pregnant mice on 5 th day gestation . This drug did not effect the Skeletal elements of the embryo. The skeletal pattern was almost similar to that of control, untreated.
2mg RA on 8
th day gestation The number of ribs , sternum and caudal vertebrae were also similar to untreated control embryo. The analysis of fore and hind limb sk ele of RA treated cases does not indicate teratological effects. However the metacarpals are slightly elongated. In these bones the ranking of teratological effects was T1.
2mg RA on 11
th day gestation The teratogenecity was not observed to be severe.Degree of ossification was reduced particularly in cranial and facial bones.The number of ribs and sternum was same as it is found in control.In the fore limb humerus and in hind limb femur were similar to the control. The teratogenic effects was observed basically in tibia fibula and radius ulna. In these bones gap between radius ulna in the fore limb and between tibia fibula of hind limb is slightly increased. These bones were longer than the bones observed in untreated.Such cases are designated as T4 and T5 in teratogenic ranking. It was interesting to note that ossification is of lower degree (+ ranking ) in these bones. When fore limb compared with hind limb showed ossification of lesser degree. As compared to fore limb.
2mg RA on 14
th day gestation The cranial skeletal elements showed poor alizarin red staining, indicating poor ossification .This dose did not affect the number of ribs and sternum and their arrangement. In the fore limb the radius ulna are slightly elongated and the gap between radius ulna was wider as compared to control. The metacarpals were elongated and their gap increased such cases were designated as T1 and T3 in teratogenic ranking. 4mg RA on 5 th day gestation In these cases skeletal elements of head region thoracic region , lumbar region, caudal region and ribs are similar to untreated cases. 4mg RA on 8 th day gestation Showed normal sk ele in the cephalic region except slightly reduced ossification of cranial bones. Similarly ossification is found to be reduced in fore limb and hind limb bones.The gap between radius and ulna was increased. Phalanges metacarpals and carpals are slightly elongated. In the hind limb also degree of ossification is reduced in bones and gap is increased.
mg RA on 11
th day gestation The skeletal elements of treated cases were not ossified Facial bones showed alizarin red staining and cranial bones showed Victoria blue staining. In such cases bones of cranial region are elongated and cleft palate is reduced in size. Thoracic bonesi.e. ribs , sternum and respective vertebrae showed positive staining with alizarin red S.When caudal region is stained with alizarinVictoria blue double staining method caudal vertebrae are not distinct or absent in such cases. Skeletal elements of fore limbs humerus, radius ulna and digits are found to be arranged in sequence.
Humerus shows positive staining with alizarin but radius ulna shows positive staining with Victoria blue. In these cases fore limb skeletal elements radius ulna are not only elongated but also noticeable gap is observed between these two bones. Distal phalanges skeletal elements also show positive staining with Victoria blue indicating cartilaginous skeletal elements. Bones of hind limb are also affected with this dose of RA . Ossification percent is slightl reduced in femur. In these cases not only tibia fibula shows enhanced growth but femur also indicate increased growth. The gap between tibia and fibula further increased. In the caudal region tail vertebrae are not distinct.
4mg RA on 14
th day gestation In these cases in the cephalic region cranial and facial bonesare abnormal and slightly elongated. There is obvious cleft palate defects in these cases. In thoracic region the pattern fformation of bones is almost similar the control except Reduced degree of ossification. Fore limb skeletal elements are clearly observed with alizarin but some bones such as radius and ulna and other distal bones are elongated. There is clear indication of widening of gap between radius ulna with more elongation, less ossification as compared to untreated control.
Hind limb skeletal elements of 4 mg RA treated cases shows reduced ossification in the long bone. The gap between tibia and fibula is more than the untreated cases. The bones of distal most region of hind limb also showed elongation and lesser degree of ossification. In the caudal region the number of vertebrae was found to be normal except lesser degree of ossification.(Teratogenic ranking is (-+). 
